Mechanism(s) of antitumor action in protracted infusion of low dose 5-fluorouracil and cisplatin in gastric carcinoma.
The therapeutic efficacy of low dose administration of 5-fluorouracil (5-FU) and cisplatin (CDDP) (low dose FP) has been reported in patients with advanced and recurrent gastric carcinoma. Mechanism(s) by which low dose FP exerts antitumor effect is not entirely clear. We investigated mechanism(s) of the therapeutic efficacy in combination with 5-FU and CDDP in terms of signal transduction pathways leading to apoptosis. Using two human gastric carcinoma cell lines, MKN28 and MKN45, antitumor effect in combination treatment with 5-FU and CDDP was assessed by MTT 5-day assay. The significant antitumor effect was determined with more than 50% growth inhibition compared to control cells. Enhancement of antitumor effect in the combination treatment was analyzed using isobologram. Apoptotic cell death was assessed by DNA ladder formation assay, and expression of apoptosis-related genes was detected by Western blotting. Concentration of free platinum and 5-FU was measured by high-pressure liquid chromatography (HPLC), and dihydropyrimidine dehydrogenase (DPD) activity and total folate levels were assessed by enzyme immunoassays. Antitumor effect in single treatment with 5-FU was not observed significantly with the concentration from 1 to 5 microM in vitro. In contrast, antitumor effect in combination treatment with 5-FU and CDDP showed a synergism with the concentration of CDDP from 1.5 to 3 microM. Single treatment with CDDP also did not show significant antitumor effect with the concentration from 1.5 to 3 microM. The enhancement in the synergistic effect by CDDP was dose-dependent. Any free platinum treated with low dose CDDP was not detected into gastric carcinoma cells, however, treatment with CDDP induced a receptor signaling pathway, that is mediated by Fas but not DR4. It may directly activate caspase 3 leading to apoptosis. Although the receptor signaling pathway in apoptosis was not observed by 5-FU, Bax-induced cytochrome c and caspase 3 was also observed in a receptor-independent pathway by 5-FU and CDDP. Total folate levels by cotreatment with CDDP was increased to 1.5-fold compared to 5-FU alone, whereas DPD activity and 5-FU concentration were not changed by cotreatment of CDDP in vivo. The enhancement of antitumor effect by low dose FP can be explained as follows: i) low dose treatment with CDDP induces apoptotic cell death through a receptor signaling pathway even in absence of free platinum into cells; ii) increased folate level by CDDP and a non-receptor signaling pathways by 5-FU contribute to apoptotic cell death in gastric carcinoma.